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POPULATION GROWTH & 
PROTEINS
A Growing Population Eating Meat
• World population and GDP growth driving meat 
consumption, more meat means more grain … feed 
demand and animal feed supplements are rising 
• Global customers have greater buying power and 
feed grain raw material prices have been favorable … 
but changes are in store for the global poultry and 
livestock industry … the result of the boom in ethanol 
and biodiesel production. 
• Health and Food Safety concerns are putting 
pressure on better quality feed ingredients 
• There is growing concern with environmental issues 
in animal agriculture  
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Outlook
• Worldwide we need to feed 2bn more people by 2030 
(compared to 2000)
• People in developing countries consume more  and more 
meat
• This means producing at least 60m tonnes protein more a 
year by 2030
• Proteins (UniProtein®) can be manufactured from natural 
gas in a process patented by UniBio A/S
• By using natural gas (eg. by reducing flaring) CO2 emissions 
are reduced and the natural gas is used to secure future 
sources for protein
• Malaysia can decrease imports of vital proteins 
SINGLE CELL PROTEIN
What is UniProtein®?
• UniProtein® is a protein-rich biomass produced by microbial cultures with methane or 
methanol as the only carbon and energy source.
• The final product is a homogeneous, reddish brown, non-dusty granule.
• UniProtein® is not genetically manipulated, has a long shelf life and is easily stored and 
mixed with other feed compounds and foodstuffs.
• UniProtein® has been tested as feed for salmon, calves, pigs and chickens with positive 
results in terms of accept and growth. In addition, an increased resistance to disease 
has been observed in salmon fed with UniProtein®.
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Chemical Composition
% Dry Weight
Methylococcus capsulatus
• Crude protein 70%
• Lipids 10%
– Phospholipids 
(Phosfatidylethanolamine)
– 85% palmitic acid (C16:0) & 
palmitolenic acid (C16:1)
• Fiber 1%
• Carbohydrates 12%
• Minerals 7%
• The product is virtually free of 
toxins, dioxin, and heavy 
metals due to the controlled 
production process and 
minerals used are food grade
Chemical Composition
• UniBio A/S has developed a method to reduce Nucleic Acids to below 1%
• This will make UniProtein® applicable for human use 
• When hydrolyzed the content of UniProtein®  is approximately 75%
Amino Acid Profile
• The amino acid profile of UniProtein® compares well with LT-Fishmeal
• The amino acid profile is nutritionally favorable
• High content of methionine and lysine
Advantages of UniProtein®
• Environmentally 
sustainable
• Continuous development of 
process technology and 
product applications
• High and homogeneous 
quality compared to 
products in the current 
market (eg fishmeal)
• Does not contain toxins, 
dioxin or heavy metals
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PROCESS TECHNOLOGY
Industrial Complex for SCP Production
Natural Gas
Methanol
Fermenter
SCP Plant in Norway
Process Diagram
The Process in Brief
• UniProtein® is produced by methane gases 
and microorganisms in the form of the 
bacteria Methylococcus capsulatus (Bath) 
in a patented fermentation process in a U-
loop fermentor. 
• The gases are introduced at the start of the 
loop and stay in well-mixed contact with 
the liquid until they are separated in the 
headspace at the end of the loop.
Vertical U-Loop Reactor
U-Loop Fermenter @ DTU
1. Degassing unit
2. Medium outlet
3. Gas outlet
4. Injector
5. Injector pump
6. Raw material 
inlet
7. Heat exchanger
8. Propeller pump
9. Pump motor
10. Static mixer
11. Sensor inlets
Pilot Plant - Trinidad & Tobago

Pilot Plant - Trinidad & Tobago

UniProtein Plant – Flow Diagram
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IT System
Control System & Simulator
On-Line Production Optimization
• Computerized control systems uses rolling horizons to keep the fermenter 
at the optimal productivity (the boundary) despite disturbances
• Fully automatic
• Significant yield increases have been observed
Plant Layout
UniProtein® Plant Vision
UNIBIO A/S
The History of UniBio A/S
UniBio A/S
Ebbe Busch Larsen
UniBio’s Offices
Private-Public Collaboration
UniBio A/S
(private company)
Technical University 
of Denmark
Several departments and research centres at DTU 
involved:
- DTU Chemical Engineering
- DTU Systems Biology
- DTU Informatics
- DTU Food
- Computer Aided Process Engineering Center
- Center for Energy Resources Engineering
- Scientific Computing
- IPU (product development centre)
MARKET POTENTIAL & 
BUSINESS OPPORTUNITIES
Compound Feed Industry Dilemma
• Most important protein sources used by the 
compound feed industry
– Protein oilseed meals
– Rendered animal products (e.g. bonemeal)
– Fishmeal 
• Fishmeal production is in decline due to overfishing 
and depletion of fish stocks in seas. Fishmeal will be 
increasingly scarce
• The compound feed industry faces a dilemma due to 
the expected adverse development in the 
supply/demand situation for protein sources
• FAO suggests improving the efficiencies of the 
technologies used in food production
Protein is the key building 
block of feed formulation 
recipes for production of 
compound feed. 
Protein content in compound 
feed is 20% on average
100.000 tonnes/year factories
UniProtein factories will be 
sited close to sources of cheap 
natural gas
• UniProtein® is a very close substitute to high quality fishmeal (LT)
• UniProtein® was approved as annimal nutrition in the EC; Commision
Directive 95/33/EC of 10 July 1995  
• The aquaculture industry is the first target in the marketing as they are 
the biggest consumers of fishmeal
• Nearly 150 billion cubic meters of of natural gas are being flared and 
vented annually by the oil industry
• This is equivalent to
25% of gas consumption in USA
30% of gas consumption in Europe
75% of Russia’s gas export
• Gas flaring has an impact on global warming. We can use that gas for 
making animal feed!
Financial data - Economics of a UniProtein® plant
Financial data - Scenario analysis – 100% owned case
Financial data - Scenario analysis – 50/50 Joint Venture case
QUESTIONS & CONTACT INFO
UniBio A/S
Billedskærervej 8
5230 Odense M
Denmark
Phone: +45 63 104 040
Web: www.unibio.dk
E-mail: unibio@unibio.dk
UniBio A/S
“Our mission is to sell licenses to 
fermentation and production of
UniProtein® worldwide”.
